Title: Influence of macrolides, nutritional support and respiratory therapies in diabetes and normal glucose tolerance in cystic fibrosis. A retrospective analysis of a cohort of adult and younger patients
Citation: Diabetes and Metabolic Syndrome: Clinical Research and Reviews, January 2015, vol./is. 9/1(1-6), 1871-4021; 1878 -0334 (01 Jan 2015 Author(s): Megias M.C., Albarran O.G., Vasco P.G., Ferreiro A.L., Carro L.M.
Abstract: Aim The development of cystic fibrosis related diabetes is associated with increased morbidity and mortality, worse nutritional status and lung function decline. It is known that patients with cystic fibrosis have a chronic inflammation status and that beta pancreatic cells are very sensitive to oxidative stress. So these inflammatory mediators could contribute to the onset of progressive pancreatic fibrosis and, hence, to impair glucose metabolism. So, it could be hypothesized that the treatment with macrolides would protect and preserve beta-cell function by decreasing pro-inflammatory cytokines and free oxidative radicals. Methods We retrospectively analyzed a cohort of 64 patients affected of cystic fibrosis, older than 14 years, by using the first pathological 2-h oral glucose tolerance test; peripheral insulin resistance was calculated using the homeostasis model assessment for insulin resistance (HOMA -IR) and pancreatic beta-cell function was estimated according to Wareham. The influence of macrolides, microbiological colonization, nutritional support and related clinical parameters were analyzed. Results Comparing CFRD without FPG and NGT, and after adjustment for microbial colonization, the significance of the use of macrolides was lost (p = 0.1), as a risk or protective factor for any of the studied groups. Nonsignificative associations were found in the use of macrolides, inhaled corticosteroids and nutritional support therapies within the different disorders of carbohydrate metabolism. Conclusions The antiinflammatory and immunomodulating effect of macrolides did not seem to affect the beta cell function or insulin resistance in patients with cystic fibrosis. The use of inhaled corticosteroids or nutritional supplements have not any influence in the carbohydrate metabolism. Further prospective studies are needed to analyze a potential protective role of macrolides in the development of carbohydrate metabolism alterations in cystic fibrosis.
Title: Quantitative Bone Ultrasound at the Distal Radius in Adults with Cystic Fibrosis
Citation: Ultrasound in Medicine and Biology, January 2015, vol./is. 41/1(334-338), 0301-5629;1879-291X (01 Jan 2015)
Author(s): Roggen I., Louis O., Van Biervliet S., Van Daele S., Robberecht E., De Wachter E., Malfroot A., De Waele K., Gies I., Vanbesien J., De Schepper J.
Abstract: It is of clinical importance to identify bone disease related to cystic fibrosis (CF) early in its course to allow therapeutic interventions that optimize bone health. To test the technical (precision) and clinical (percentage of abnormal results, correlation with clinical parameters) performance of a commercial quantitative ultrasound apparatus for radial measurements, speed of sound (SOS) was measured at the distal third of the left radius with the Omnisense 7000p apparatus (Sunlight Medical, Tel-Aviv, Israel) in a group of young adult CF patients with regular follow-up at the Brussels and Ghent University Hospital. Sixty-three (37 males) CF patients at a median (range) age of 23.5y (18.1-39.9) were included. SOS, SOS z-score and SOS t-score were respectively 4017+/-97m/s, -0.31+/-0.74 and -0.60+/-0.78 in males and 4086+/-97m/s, -0.19+/-0.75 and -0.51+/-0.95 in females. Mean SOS t-score was significantly lower compared with the manufacturer's reference data for males (p<0.0001) and females (p=0.01). SOS z-and t-scores correlated with weight z-score and body mass index z-score in females. No significant correlation was found between SOS and forced expiratory volume in 1s (%). Neither diabetes mellitus nor liver disease was found to influence SOS. Radial quantitative ultrasound has a precision of 0.55%. The SOS is in the low normal range in 14% of CF patients and is influenced by weight in female patients, but not by the severity of the lung disease.
Title: Several siblings with Cystic Fibrosis as a risk factor for poor outcome
Citation: Respiratory Medicine, January 2015, vol./is. 109/1(74-78), 0954-6111; 1532 -3064 (01 Jan 2015 Author(s): Lavie M., Shemer O., Sarouk I., El Bar Aluma B., Dagan A., Efrati O., Vilozni D.
Abstract: Background Occurrence of Cystic Fibrosis (CF) in more than one member in a family is not uncommon. The aim of our study was to assess the influence of multiple siblings with CF on disease expression and outcome.Methods Study group consisted of 2-siblings (2-sibs, n = 42) or 3/4 siblings (3/4-sibs, n = 22) with CF in one family. Each sibling was matched by age, mutation, and gender to a single CF patient.Results 3/4-sibs subgroup compared to singles showed a lower mean FEV1 with a faster decline rate (58.4 +/-27.5 vs. 72.7 +/-25.4 and -5 +/-6.4 vs. -1.7 +/-2.8 %predicted decline/year respectively, p <.05), more airway colonization by Pseudomonas aeruginosa and Mycobacterium abscessus (15 (68%) vs. 8 (36%) and 7 (32%) vs. 4 (18%), respectively, p <.05) and more lung transplants (5 (23%) vs. 2 (9%), respectively, p <.02). Last mean FEV1 within 3/4-sibs was significantly lower for the youngest sib (p <.05).Conclusions Three or more CF patients in one family may be a risk factor for more severe disease and poor prognosis. In our view this reflects the burden of disease on the patients and families.
Title: Central venous thrombosis and thrombophilia in cystic fibrosis: A prospective study Citation: Journal of Cystic Fibrosis, January 2015, vol./is. 14/1(97-103), 1569 -1993 1873 -5010 (01 Jan 2015 Author(s): Munck A., Kheniche A., Alberti C., Hubert D., Martine R.-G., Nove-Josserand R., Pin I., Bremont F., Chiron R., Couderc L., Dalphin M.L., Darviot E., Delaisi B., Dominique S., Durieu I., Fanton A., Fayon M., Gerardin M., Ginies J.-L., Giraut C., Grenet D., Guillot M., Huet F., Le bourgeois M., Murris-Epin M., Ramel S., Sardet A., Sermet-Gaudelus I., Varaigne F., Wanin S., Weiss L., Hurtaud M.-F.
Abstract: Background and Aims: Catheter venous thrombosis may result in life-threatening embolic complications. Recently, a thrombophilic tendency was described in cystic fibrosis (CF), the significance of which remains unclear. The aims of this study were to (1) document the frequency of catheter venous thrombosis detected by colour-Doppler-ultrasound (Doppler-US), (2) assess genetic and acquired thrombophilia risk factors for catheter venous thrombosis and hypercoagulability status and (3) provide recommendations on laboratory screening when considering insertion of a totally implantable vascular access device (TIVAD) in CF patients. Methods: We designed a multicentre prospective study in patients selected at the time of catheter insertion. Doppler-US was scheduled at 1 and 6. months after insertion and before insertion in case of a previous central line. Blood samplings were drawn at insertion and at 1 and 6. months later. Results: One-hundred patients received a TIVAD and 90 completed the 6-month study. Prevalence of thrombophilia abnormalities and hypercoagulability was found in 50% of the cohorts. Conversely, catheter venous thrombosis frequency was low (6.6%). Conclusion: Our data do not support biological screening at the time of a TIVAD insertion. We emphasise the contribution of a medical history of venous thromboembolism and prospective Doppler-US for identifying asymptomatic catheter venous thrombosis to select patients who may benefit from biological screening and possible anticoagulant therapy.
Title: Indicators of pulmonary exacerbation in cystic fibrosis: A Delphi survey of patients and health professionals Citation: Journal of Cystic Fibrosis, January 2015, vol./is. 14/1(90-96), 1569 -1993 1873 -5010 (01 Jan 2015 Author(s): McCourt F., O'Neill B., Logan I., Abbott J., Plant B., McCrum-Gardner E., McKeown S., Stuart Elborn J., Bradley J.M.
Abstract:
Background: There is uncertainty about the most important indicators of pulmonary exacerbations in CF. Methods: Two parallel Delphi surveys in 13 CF centres (UK and Ireland). Delphi 1: 31 adults with CF, >. one exacerbation over 12. months. Delphi 2: 38 CF health professionals. Rounds 1 and 2 participants rated their level of agreement with statements relating to indicators of exacerbation; Round 3 participants rated the importance of statements which were subsequently placed in rank order. Results: Objective measurements were of higher importance to health professionals. Feelings of increased debility were rated most important by adults with CF. Conclusions: There were clear differences in perspectives between the two groups as to the most important indicators of an exacerbation. This highlights that CF health professionals should take more cognisance of specific signs and symptoms reported by adults with CF, especially since these may be a precursor to an exacerbation.
Title: Open label study of inhaled aztreonam for Pseudomonas eradication in children with cystic fibrosis: The ALPINE study Citation: Journal of Cystic Fibrosis, January 2015, vol./is. 14/1(111-119), 1569 -1993 1873 -5010 (01 Jan 2015 Author(s): Tiddens H.A.W.M., De Boeck K., Clancy J.P., Fayon M., H.G.M. A., Bresnik M., Derchak A., Lewis S.A., Oermann C.M.
Background: Consensus guidelines recommend early treatment to eradicate newly acquired Pseudomonas aeruginosa (Pa) infection in cystic fibrosis (CF) patients although there is no single preferred regimen. Aztreonam for inhalation solution (AZLI) significantly reduces sputum Pa density in CF patients with chronic Pa infection and has been well tolerated in the pediatric population. This single-arm, open-label Aztreonam Lysine for Pseudomonas Infection Eradication (ALPINE) study was conducted to evaluate the safety and efficacy of a 28-day treatment course of AZLI to eradicate newly acquired Pa infection in pediatric CF patients. Methods: CF patients (3. months to <. 18. years) with new onset Pa infection were treated with AZLI 75. mg 3 times daily for 28. days. New onset Pa infection was defined as first lifetime Pa-positive respiratory tract culture (throat swab, sputum) or Pa-positive culture after a >. 2-year history of Pa-negative cultures (>. 2. cultures/year). Sputum or throat swab cultures were collected at study entry (baseline) and at weeks 4 (end of treatment), 8, 16, and 28. Primary endpoint was the percentage of patients with cultures negative for Pa at all post-treatment time points. Results: A total of 105 pediatric CF patients enrolled (3. months to <. 2. years, n. = 24; 2 to <. 6. years, n. = 25; 6 to <. 18. years, n. = 56). Of the 101 patients who completed treatment, 89.1% (n. = 90) were free of Pa at the end of treatment and 75.2% (n. = 76) were free of Pa 4. weeks after the end of treatment. Of the 79 patients evaluable for the primary endpoint, 58.2% were free of Pa at all post-treatment time points. Conclusions: AZLI was effective and well tolerated in eradicating Pa from newly infected pediatric patients with CF. These eradication rates are consistent with success rates reported in the literature for various antibiotic regimens, including other inhaled antibiotics studied for eradication.ClinicalTrials.gov: NCT01375049.
Title: Cystic fibrosis-related bone disease explored using a four step algorithm Citation: Journal of Cystic Fibrosis, January 2015, vol./is. 14/1(127-134), 1569 -1993 1873 -5010 (01 Jan 2015 Author(s): Brookes D.S.K., Briody J.N., Munns C.F., Davies P.S.W., Hill R.J.
Background: A suboptimal bone accrual in young individuals with cystic fibrosis (CF) may be related to the development of a premature CF-related bone disease. Dual energy X-ray absorptiometry (DXA) is the mainstream measure of bone health; however, the influence of body size and lean tissue mass (LTM) on bone data is poorly interpreted. Methods: Total body dual-energy X-ray absorptiometry (DXA) measurements of bone mineral content (BMC) and LTM in 53 individuals with CF (7.00-17.99. years) were compared to 53 sex-matched controls. BMC, height, and LTM in relation to height and BMC Z-scores were calculated and used in a 4-step algorithm. Results: Pubertal females with CF had less total body BMC for age (p. = 0.02); pre-pubertal males (p. = 0.05) and pubertal females with CF (p. = 0.03) were shorter; and pubertal females with CF showed less total body BMC for LTM (p. = 0.01). Conclusions: The algorithm showed the following: (1) prior to puberty lowered total body BMC was primarily due to short stature, (2) LTM was appropriate for body size, and (3) pubertal females with CF had significantly less total body BMC for their LTM. Longer controlled trials are needed to clinically interpret CF-related bone disease using DXA derived data that considers patient size and body composition. 
Background: In non-cystic fibrosis (CF) subjects, the disposition index (DI) is a strong predictor of the development of type 2 diabetes. CF subjects are at high risk of diabetes. We hypothesized that DI would be reduced in CF patients with normal glucose tolerance (NGT), indicating beta-cell dysfunction, and DI would worsen with progression from CF with NGT to CFrelated diabetes (CFRD). Methods: This was a cross-sectional study in 39 CF patients and 21 healthy controls (Con) who underwent oral glucose tolerance test (OGTT). Insulin sensitivity was estimated as (1/fasting insulin) and insulin secretion as (DELTAinsulin 0-30. min/DELTAglucose 0-30. min). DI was calculated as (insulin sensitivity). x. (insulin secretion). Results: Among CF subjects, 14 had NGT, 20 had prediabetes and 5 had CFRD. Among the controls, 14 had NGT and 7 had prediabetes. DI was significantly lower in CF-NGT compared to Con-NGT (p= 0.0035). DI was also lower in CFRD compared to CF-NGT (p= 0.025). There were no significant relationships in the CF groups between DI and age, BMI, percent body fat or FEV1. Conclusion: beta-Cell function as measured by DI is reduced in CF patients compared to non-CF controls-even in CF-NGT-and is decreased further in CF patients with diabetes. If DI proves to be a predictor of the development of CFRD in larger studies, then it could be used to identify CF patients who are at particularly high risk, allowing early interventions aimed to delay or prevent CFRD. Abstract: Background: Ivacaftor corrects the cystic fibrosis transmembrane conductance regulator (CFTR) gating defect associated with G551D mutation and is quickly becoming an important treatment in patients with cystic fibrosis (CF) due to this genetic mutation. Methods: A single-center study was performed in CF patients receiving ivacaftor to evaluate the usefulness of high resolution computed tomography (HRCT) of the chest as a way to gauge response to ivacaftor therapy. Results: Ten patients with CF were enrolled for at least one year before and after starting ivacaftor. At time of enrollment, mean age was 20.9. +/-. 10.8 (range 10-44) years. There were significant improvements from baseline to 6. months in mean %FVC (93. +/-. 16 to 99. +/-. 16) and %FEV1 (79. +/-. 26 to 87. +/-. 28) but reverted to baseline at one year. Mean sweat chloride levels decreased significantly from baseline to one year. Mean weight and BMI improved at 6. months. Weight continued to improve with stabilization of BMI at one year. Chest HRCT showed significant improvement at one year in mean modified Brody scores for bronchiectasis, mucous plugging, airway wall thickness, and total Brody scores. Elevated bronchiectasis and airway wall thickness scores correlated significantly with lower %FEV1, while higher airway wall thickness and mucus plugging scores correlated with more pulmonary exacerbations requiring IV and oral antibiotics respectively. Conclusions: Based on our findings, HRCT imaging is a useful tool in monitoring response to ivacaftor therapy that corrects the gating defect associated with the G551D-CFTR mutation. Abstract: Adult cystic fibrosis (CF) is notable for the wide heterogeneity in severity of disease expression, both between patients and within the lungs of individuals. Although CF airways disease appears to start in the small airways, in adults there is typically widespread bronchiectasis, increased airway secretions, and extensive obstruction and inflammation of the small airways. The complexity and heterogeneity of airways disease in CF means that although there are many different methods of assessing and describing lung 'function', none of these single-dimensional tests is able to provide a comprehensive assessment of lung physiology across the spectrum seen in adult CF. The most widely described measure, the forced expiratory volume in 1-s, remains a useful and simple clinical tool, but is insensitive to early changes and may be dissociated from other more detailed assessments of disease severity such as computed tomography. In this review, we also discuss the use of more sensitive novel assessments such as multiple breath washout tests and impulse oscillometry, as well as the role of cardiopulmonary exercise testing. In the future, hyperpolarized gas magnetic resonance imaging techniques that combine regional structural and functional Author(s): Bouvet G.F., Maignan M., Arslanian E., Coriati A., Rabasa-Lhoret R., Berthiaume Y.
Abstract: Background: YKL-40, a chitinase-like protein, is a biomarker for type 1 and type 2 diabetes prognosis. We hypothesized that YKL-40 protein levels are elevated in CF patients with dysglycemia. Methods: Seventeen healthy control subjects and 66 CF patients were prospectively recruited and subjected to an oral glucose tolerance test. In all participants, fasting serum YKL-40 was compared between control and CF patients and between normal glucose-tolerant patients (NG-CF) and CF patients with dysglycemia (DG-CF). A Botnia clamp procedure was performed on a subset of patients for each group to determine the impact of acute increases of either glucose or insulin on YKL-40 concentration. Results: CF patients had higher serum YKL-40 values than the controls ( Abstract: Background: Small molecules as shown by VX809 can rescue the mislocalization of F508del-CFTR. The aim of this study was to identify correctors with a clinical history and their targets of action. Methods: CFTR correctors were screened using two F508del-CFTR expressing cell based HTS assays. Electrophysiological studies using CFBE41o<sup>-</sup> and HBE cells and in-vivo mouse assays confirmed CFTR rescue. The target of action was attained using pharmacological inhibitors and siRNA to specific genes. Results: Ibuprofen was identified as a CFTR corrector. Ibuprofen treatment of polarized CFBE41o<sup>-</sup> monolayers increased the short-circuit current (I<sub>sc</sub>) response to stimulation. In vivo CF mice treatment with ibuprofen restored the CFTR trafficking. SiRNA knock down of cyclooxygenase expression caused partial F508del-CFTR correction. Conclusion: These studies show that ibuprofen is a CFTR corrector and that it causes correction by COX-1 inhibition. Hence ibuprofen may be suitable to be part of a future CF combination therapy.
Title: Upper aero-digestive contamination by Pseudomonas aeruginosa and implications in Cystic Fibrosis
Citation: Journal of Cystic Fibrosis, January 2015, vol./is. 14/1(6-15), 1569 -1993 1873 -5010 (01 Jan 2015 Author(s): Rivas Caldas R., Boisrame S. Abstract: Background: Cystic Fibrosis (CF) is a severe genetic disorder that is common among the Caucasian population. Bacterial respiratory infections are the main cause of morbidity and mortality in CF patients. Pseudomonas aeruginosa is the main pathogen of lower airways (LAW) decline. Method: To understand chronic broncho-pulmonary colonization, a systematic review is conducted. The aim of our article is to identify the pathways of contamination in the upper aero-digestive tract. Results: A large number of articles report that P. aeruginosa is established first at nasopharyngeal sites. The vast majority of authors agree that the upper aero-digestive tract is the first location of colonization by P. aeruginosa and its presence appears to be predictive of subsequent bronchopulmonary colonization. Conclusion: This review supports the possible involvement of the nasal and paranasal sinuses and oral cavity as means of contamination.
Title: Increasing nontuberculous mycobacteria infection in cystic fibrosis
Citation: Journal of Cystic Fibrosis, January 2015, vol./is. 14/1(53-62), 1569 -1993 1873 -5010 (01 Jan 2015 Author(s): Bar-On O., Mussaffi H., Mei-Zahav M., Prais D., Steuer G., Stafler P., Hananya S., Blau H. Prevalence of chronic NTM lung disease has decreased somewhat since a peak in 2009, with institution of aggressive triple therapy. Of NTM-infected compared to uninfected patients, 88.2% vs. 60.3% had a known 'severe' CFTR genotype (p. = 0.04), 88.2% vs. 58.9% were pancreatic insufficient (p. = 0.02); 70.6% vs. 43.8% had chronic Pseudomonas aeruginosa (p. = 0.06); 75% vs. 32% had Aspergillus infection (p. = 0.007) and 23.5% vs 2.7% had allergic bronchopulmonary aspergillosis (p. = 0.01). Patients infected with Mycobacterium abscessus had increased TGF-beta, TNF-alpha, IL-1beta, IL-2, IL-4 and IL-5 levels (p. <. 0.05). There was no difference in cytokine levels for all NTM infected compared to uninfected patients. M. abscessus comprised 46% of all NTM infections. Comparing M. abscessus versus other NTM, duration was 10.5 (1-118) months versus 1 (1-70) month, median (range) (p. = 0.004); lung disease occurred in 69% versus 17% (p. = 0.0004), with sputum conversion in 4/11 versus 5/6, respectively (NS). Conclusions: NTM incidence and prevalence have increased dramatically in our CF clinic, associated with a severe CF genotype and phenotype. M. abscessus, the most prevalent NTM, caused prolonged infection despite therapy. There has been some decrease in the prevalence of NTM lung disease since 2009. 
Abstract:
The lungs of Cystic fibrosis (CF) patients are often colonized and/or infected by Staphylococcus aureus for years, mostly by one predominant clone. For long-term survival in this environment, S. aureus needs to adapt during its interactions with host factors, antibiotics, and other pathogens. Here, we study long-term transcriptional as well as genomic adaptations of an isogenic pair of S. aureus isolates from a single patient using RNA sequencing (RNA-Seq) and whole genome sequencing (WGS). Mimicking in vivo conditions, we cultivated the S. aureus isolates using artificial sputum medium before harvesting RNA for subsequent analysis. We confirmed our RNASeq data using quantitative real-time (qRT)-PCR and additionally investigated intermediate isolates from the same patient representing in total 13.2 years of persistence in the CF airways. Comparative RNA-Seq analysis of the first and the last ("late") isolate revealed significant differences in the late isolate after 13.2 years of persistence. Of the 2545 genes expressed in both isolates that were cultivated aerobically, 256 genes were up-and 161 were down-regulated with a minimum 2-fold change (2f). Focusing on 25 highly (>8f) up-(. n=. 9) or down-(. n=. 16) regulated genes, we identified several genes encoding for virulence factors involved in immune evasion, bacterial spread or secretion (e.g. spa, sak, and esxA). Moreover, these genes displayed similar expression trends under aerobic, microaerophilic and anaerobic conditions. Further qRT-PCR-experiments of highly upor down-regulated genes within intermediate S. aureus isolates resulted in different gene expression patterns over the years. Using sequencing analysis of the differently expressed genes and their upstream regions in the late S. aureus isolate resulted in only few genomic alterations. Comparative transcriptomic analysis revealed adaptive changes affecting mainly genes involved in host-pathogen interaction. Although the underlying mechanisms were not known, our results suggest adaptive processes beyond genomic mutations triggered by local factors rather than by activation of global regulators.
Title: Denitrification by cystic fibrosis pathogens -Stenotrophomonas maltophilia is dormant in sputum
Citation: International Journal of Medical Microbiology, January 2015, vol./is. 305/1(1-10), 1438-4221;1618-0607 (01 Jan 2015)
Author(s): Kolpen M., Kragh K.N., Bjarnsholt T., Line L., Hansen C.R., Dalboge C.S., Hansen N., Kuhl M., Hoiby N., Jensen P.O.
Abstract:
Objective: Chronic Pseudomonas aeruginosa lung infection is the most severe complication for cystic fibrosis (CF) patients. Infected endobronchial mucus of CF patients contains anaerobic zones mainly due to the respiratory burst of polymorphonuclear leukocytes. We have recently demonstrated ongoing denitrification in sputum from patients infected with P. aeruginosa. Therefore we aimed to investigate, whether the pathogenicity of several known CF pathogens is correlated to their ability to perform denitrification. Methods: We measured denitrification with N<sub>2</sub>O microsensors in concert with anaerobic growth measurements by absorbance changes and colony counting in isolates from 32 CF patients chronically infected with the highly pathogenic bacteria P. aeruginosa, Achromobacter xylosoxidans, Burkholderia multivorans or the less pathogenic bacterium Stenotrophomonas maltophilia. Consumption of NO<sub>3</sub><sup>-</sup> and NO<sub>2</sub><sup>-</sup> was estimated by the Griess Assay. All isolates were assayed during 2 days of incubation in anaerobic LB broth with NO<sub>3</sub><sup>-</sup> or NO<sub>2</sub><sup>-</sup>. PNA FISH staining of 16S rRNA was used to estimate the amount of ribosomes per bacterial cells and thereby the in situ growth rate of S. maltophilia in sputum. Results: Supplemental NO<sub>3</sub><sup>-</sup> caused increased production of N<sub>2</sub>O by P. aeruginosa, A. xylosoxidans and B. multivorans and increased growth for all pathogens. Growth was, however, lowest for S. maltophilia. NO<sub>3</sub><sup>-</sup> was metabolized by all pathogens, but only P. aeruginosa was able to remove NO<sub>2</sub><sup>-</sup>. S. maltophilia had limited growth in sputum as seen by the weak PNA FISH staining. Conclusions: All four pathogens were able to grow anaerobically by NO<sub>3</sub><sup>-</sup> reduction. Denitrification as demonstrated by N<sub>2</sub>O production was, however, not found in S. maltophilia isolates. The ability to perform denitrification may contribute to the pathogenicity of the infectious isolates since complete denitrification promotes faster anaerobic growth. The inability of S. maltophilia to proliferate by denitrification and therefore grow in the anaerobic CF sputum may explain its low pathogenicity in CF patients. Author(s): Mina S., Marot-Leblond A., Cimon B., Fleury M.J.J., Larcher G., Bouchara J.-P., Robert R.
Abstract: Scedosporium boydii is an opportunistic filamentous fungus which may be responsible for a wide variety of infections in immunocompetent and immunocompromised individuals. This fungus belongs to the Scedosporium apiospermum species complex, which usually ranks second among the filamentous fungi colonizing the airways of patients with cystic fibrosis (CF) and may lead to allergic bronchopulmonary mycoses, sensitization, or respiratory infections. Upon microbial infection, host phagocytic cells release reactive oxygen species (ROS), such as hydrogen peroxide, as part of the antimicrobial response. Catalases are known to protect pathogens against ROS by detoxification of the hydrogen peroxide. Here, we investigated the catalase equipment of Scedosporium boydii, one of the major pathogenic species in the S. apiospermum species complex. Three catalases were identified, and the mycelial catalase A1 was purified to homogeneity by a three-step chromatographic process. This enzyme is a monofunctional tetrameric protein of 460 kDa, consisting of four 82-kDa glycosylated subunits. The potential usefulness of this enzyme in serodiagnosis of S. apiospermum infections was then investigated by an enzyme-linked immunosorbent assay (ELISA), using 64 serum samples from CF patients. Whatever the species involved in the S. apiospermum complex, sera from infected patients were clearly differentiated from sera from patients with an Aspergillus fumigatus infection or those from CF patients without clinical and biological signs of a fungal infection and without any fungus recovered from sputum samples. These results suggest that catalase A1 is a good candidate for the development of an immunoassay for serodiagnosis of infections caused by the S. apiospermum complex in patients with CF. 
The CFTR gene displays a tightly regulated tissue-specific and temporal expression. Mutations in this gene cause cystic fibrosis (CF). In this study we wanted to identify trans-regulatory elements responsible for CFTR differential expression in fetal and adult lung, and to determine the importance of inhibitory motifs in the CFTR-3' UTR with the aim of developing new tools for the correction of disease-causing mutations within CFTR. We show that lung development-specific transcription factors (FOXA, C/EBP) and microRNAs (miR-101, miR-145, miR-384) regulate the switch from strong fetal to very low CFTR expression after birth. By using miRNome profiling and gene reporter assays, we found that miR-101 and miR-145 are specifically upregulated in adult lung and that miR-101 directly acts on its cognate site in the CFTR-3' UTR in combination with an overlapping AU-rich element. We then designed miRNA-binding blocker oligonucleotides (MBBOs) to prevent binding of several miRNAs to the CFTR-3' UTR and tested them in primary human nasal epithelial cells from healthy individuals and CF patients carrying the p.Phe508del CFTR mutation. These MBBOs rescued CFTR channel activity by increasing CFTR mRNA and protein levels. Our data offer new understanding of the control of the CFTR gene regulation and new putative correctors for cystic fibrosis. Author(s): Stokell J.R., Gharaibeh R.Z., Hamp T.J., Zapata M.J., Fodor A.A., Steck T.R.
The evolution of pulmonary disease in cystic fibrosis (CF) usually begins when bacteria get trapped in mucus in the lungs and become established as a chronic infection. While most CF patients experience periods of stability, pulmonary exacerbations (PEs) can occur multiple times per year and result in permanent damage to the lungs. Little is known of the shift from a period of stability to a PE, but this shift is likely to be attributed to changes in the bacterial community. Here, we identified changes in the lung microbiota to determine if they reflect patient health, indicate the onset of exacerbations, or are related to antibiotic treatment. In contrast to most bacterial studies on CF, we collected weekly samples from an adult CF patient over a period of 3 years and performed quantitative PCR (qPCR) and Illumina sequencing on those samples. While many DNA-based studies have shown the CF microbiota to be relatively stable, we observed an increase in the total bacterial abundance over time (P < 0.001), while the number of different taxa (bacterial richness) and the number of different taxa and their abundances (diversity) significantly decreased over time (P < 0.03), which was likely due to repeated antibiotic exposure. Using genus-specific primers with qPCR, we observed an increase in the abundance of Burkholderia multivorans, a CF-associated pathogen, prior to the occurrence of a PE (P = 0.006). Combining these DNA-based techniques with frequent sampling identified a potential initiator for exacerbations and described a response of the CF microbiota to time and antibiotic treatment not observed in previous CF microbiota studies. Author(s): Ratjen A., Yau Y., Wettlaufer J., Matukas L., Zlosnik J.E.A., Speert D.P., LiPuma J.J., Tullis E., Waters V.
Abstract: Burkholderia cepacia complex and Stenotrophomonas maltophilia infections are associated with poor clinical outcomes in persons with cystic fibrosis (CF). The MIC<sub>50</sub> based on planktonic growth and the biofilm concentration at which 50% of the isolates tested are inhibited (BIC<sub>50</sub>) of tobramycin were measured for 180 B. cepacia complex and 101 S. maltophilia CF isolates and were 100 mug/ml for both species. New inhalation devices that deliver high tobramycin levels to the lung may be able to exceed these MICs. Abstract: Thin-film sources containing Cf-252 were prepared by two techniques-evaporation and self-transfer-to determine whether sources prepared by simple evaporation work as well as sources prepared by self-transfer for alpha particle studies. The sources were analyzed by alpha and gamma spectroscopy. Results indicate that self-transfer sources exhibit less alpha energy straggling and alpha energy loss than evaporative sources. Fission fragments may also self-transfer, and sources made by self-transfer may need time to decay before reaching radioactive equilibrium. Abstract: Rationale and Objectives: The progressive changes in lung morphology observed in cystic fibrosis (CF) can potentially affect the statistical distribution of computed tomography (CT) density values. This study aimed to characterize the lung CT density distributions by quantifying indices of the kurtosis and skewness of the lung density distribution and to compare these indices to radiologic scores and lung function parameters in children and young adults with CF. Materials and Methods: CT scans and lung function of 26 patients with CF were retrospectively examined. The Bhalla radiologic scoring was performed separately, in random order, by two expert radiologists, blinded to the patient's identity, age, clinical status, results of lung function tests, and the other paired observer's score. Results: Positive relations were evidenced between the log indices of lung density distribution kurtosis (iKurtosis) and the overall radiologic scores (RS) of both observers (R=0.58; P<.001 vs RS1 and R=0.71; P<.001 vs RS2). A similar relationship was evidenced with the log index of the degree of distribution asymmetry (iSkewness; R=0.62; P<.001 vs RS1 and R=0.62; P<.001 vs RS2). Log-iKurtosis and log-iSkewness were related to FEV1 (R=-0.56; P<10<sup>-5</sup> and R=-0.55; P<10<sup>-5</sup>) and to residual volume (R=0.40; P<.001 and R=0.45; P<.001, respectively). Both radiologic scores showed significant relation with lung function. The correlation between RS1 and RS2 was excellent (R=0.93), with a Cohen weighted kappa of 0.43. Conclusions: Characteristic indices of lung CT density distribution are correlated to lung function and radiologic scores in patients with CF and merit further evaluation as part of more comprehensive automated methods for quantifying CF lung CT data. Author(s): Adam D., Roux-Delrieu J., Luczka E., Bonnomet A., Lesage J., Merol J.-C., Polette M., Abely M., Coraux C.
Title: CT Density Distribution Analysis in Patients with

Abstract:
Chronic inflammation is a hallmark of cystic fibrosis (CF) lung disease and airway epithelium damage and remodelling are important components of lung pathology progression in CF. Whether this remodelling is secondary to deleterious infectious and inflammatory mediators, or to alterations of CF human airway epithelial (HAE) cells, such as their hyper inflammatory phenotype or their basic cystic fibrosis transmembrane conductance regulator (CFTR) default, remains debated. In this study, we evaluated the involvement of alterations of CF HAE cells in airway epithelium remodelling. HAE cells from non-CF and CF patients were cultured in an air-liquid interface, with and without inflammatory stimulation, along the regeneration process, and the remodelling of the reconstituted epithelium was analysed. We confirmed that CF HAE cells showed a hyperinflammatory phenotype which was lost with time. In comparison to non-CF epithelium, CF epithelium regeneration in the absence of exogenous inflammation was higher and exhibited basal cell hyperplasia. This remodelling was mimicked by inflammatory stimulation of non-CF cells and was absent when CF HAE cells were no longer hyperinflamed. Moreover, the number of goblet cells was similar in non-CF and CF cultures and increased equally under inflammatory stimulation. Finally, whatever the inflammatory environment, CF cultures showed a delay in ciliated cell differentiation.
In conclusion, alterations of CF HAE cells partly regulate airway epithelium remodelling following injury and regeneration. This remodelling, together with goblet cell hyperplasia induced by exogenous inflammation and alteration of ciliated cell differentiation, may worsen mucociliary clearance impairment, leading to injury. Abstract: Pseudomonas aeruginosa continues to be a predominant cause of infections with high intrinsic resistance to antibiotics, resulting in treatment failure. P. aeruginosa is the leading cause of respiratory infections among cystic fibrosis (CF) patients. Resistance to carbapenem antibiotics among P. aeruginosa has been reported. Thus, this study was undertaken to characterize the metallo-beta-lactamase (MBL) production of P. aeruginosa by phenotypic and genotypic methods. A total of 572 sputum samples were collected from cystic fibrosis patients along with the patient demographic details in a questionnaire. In total, 217 P. aeruginosa isolates were collected and an antibiogram revealed that 159 (73.3%) and 141 (64.9%) of these colonies exhibited resistance to imipenem and meropenem, respectively. Ceftazidime and tobramycin resistance were both identified in 112 (51.6%) isolates, and resistance to piperacillin.tazobactam, gatifloxacin and netilmicin was detected in 96 (44.2%) respective samples. A total of 62 (28.6%) respective samples were resistant to cefoperazone, cefepime and ceftriaxone. The least antibiotic resistance was shown to amikacin and ceftizoxime with 51 (23.5%) and 32 (14.7%) respective colonies resistant to the antibiotics. The minimum inhibitory concentration (MIC) for imipenem revealed a reduction in the MIC values. MBL screening by the zone enhancement method using ceftazidime plus EDTA discs demonstrated that 63 (56.25%) of the colonies were positive for MBL. A total of 53 (84.1%) samples expressed blaVIM and 48 (76.1%) expressed blaIMP genes, as detected by duplex polymerase chain reaction. In conclusion, carbapenem resistance is of great clinical concern in cystic fibrosis patients with P. aeruginosa infection. Therefore, mandatory regular screening and monitoring the resistance in P. aeruginosa among CF patients is required.
Title: Anti-ETAR and anti-AT1R autoantibodies are elevated in patients with endstage cystic fibrosis Citation: Journal of Cystic Fibrosis, January 2015, vol./is. 14/1(42-45), 1569 -1993 1873 -5010 (01 Jan 2015 Author(s): Budding K., van de Graaf E.A., Hoefnagel T., Kwakkel-van Erp J.M., van Kessel D.A., Dragun D., Hack C.E., Otten H.G.
Abstract: Autoantibodies against endothelin-1 type A receptor (ET<sub>A</sub>R) are present in systemic sclerosis complicated by lung fibrosis and pulmonary hypertension. As increased serum levels and local overproduction of endothelin-1 in the airways are reported in cystic fibrosis (CF) patients, we reasoned that anti-ET<sub>A</sub>R antibodies could be prevalent in endstage CF patients prior to lung transplantation (LTx). Also, ET<sub>A</sub>R autoantibodies are frequently associated with autoantibodies against the angiotensin II type 1 receptor (AT<sub>1</sub>R). We analyzed the presence of anti-ET<sub>A</sub>R and anti-AT<sub>1</sub>R autoantibodies in 43 LTx patients (chronic obstructive pulmonary disease (COPD), n=20; CF, n=13; interstitial lung disease (ILD), n=1). We observed overall higher anti-ET<sub>A</sub>R and anti-AT<sub>1</sub>R autoantibody titers in sera taken prior to LTx in the CF patient group as compared to COPD. No difference was found in autoantibody levels between patients with CF versus ILD. In sera taken postLTx we found the same difference in anti-ET<sub>A</sub>R and anti-AT<sub>1</sub>R autoantibody titers between patients with CF versus COPD. No difference was found in antibody titers between sera taken prior to or 6months after LTx. There was no association between autoantibody levels and other relevant demographic parameters, and we found no association between autoantibody titers and the development of the bronchiolitis obliterans syndrome. Both autoantibody titers were strongly correlated. We hypothesize that due to prolonged exposure to bacterial infection, increased levels of AT<sub>1</sub>R and ET<sub>A</sub>R result in a deregulated immune response causing autoantibody formation. Further research is expedient to elucidate the occurrence of autoantibodies against ET<sub>A</sub>R and AT<sub>1</sub>R and their role in disease progression.
Title: Mannose-binding lectin gene as a modifier of the cystic fibrosis phenotype in Argentinean pediatric patients Citation: Journal of Cystic Fibrosis, January 2015, vol./is. 14/1(78-83), 1569 -1993 1873 -5010 (01 Jan 2015 Author(s): Gravina L.P., Crespo C., Giugno H., Sen L., Chertkoff L., Mangano A., Castanos C.
Background: There is a considerable variation in the phenotype and course of the disease in cystic fibrosis (CF) even in patients with the same CFTR genotype, suggesting that other factors are important for prognosis. Mannose-binding lectin (MBL) has been proposed as one of these factors. We therefore investigated the influence of MBL2 gene variants on disease severity, age at acquisition of Pseudomonas aeruginosa, and survival in CF patients. Methods: MBL2 variants were studied in 106 Argentinean pediatric CF patients carrying two severe CFTR mutations. Clinical phenotype was defined according to the Shwachman score and lung function tests. Age at infection with P. aeruginosa and age at death were also recorded. Results: MBL insufficiency was associated with a 3.5-fold risk of having a severe phenotype (CI 95%: 1.2-10.3, p=0.03). It was also associated with an earlier onset of infection with P. aeruginosa (p=0.035). No statistically significant differences were found in FEV<sub>1</sub> and survival. Conclusions: MBL insufficiency was associated with detrimental progression of the disease. These results together with previous findings suggest that the effect of MBL2 expression may be a major determinant of the severity of the clinical phenotype in patients with CF.
Title: Epidemiology of nontuberculous mycobacteria among patients with cystic fibrosis in Scandinavia
Citation: Journal of Cystic Fibrosis, January 2015, vol./is. 14/1(46-52), 1569 -1993 1873 -5010 (01 Jan 2015 Author(s): Qvist T., Gilljam M., Jonsson B., Taylor-Robinson D., Jensen-Fangel S., Wang M., Svahn A., Kotz K., Hansson L., Hollsing A., Hansen C.R., Finstad P.L., Pressler T., Hoiby N., Katzenstein T.L., Bakkeheim E., Skrede B., Storrosten O.-T., Hermansen N.-O., Laerum B.N., Lindblad A., Ericsson P., Hjelte L., Karpati F., Krjukova J., de Monesttrol I., Elidottir H., Sturegard E., Lindberg U., Kampe M., Pincikova T., Olesen H.V., Schiotz P.O., Petersen J.E., Skov M., Kongstad T., Green K., Nielsen J.G., Johansen H.K., Mared L. Abstract: Background: Nontuberculous mycobacteria (NTM) are an emerging threat to cystic fibrosis (CF) patients but their epidemiology is not well described. Methods: In this retrospective observational study we identified all Scandinavian CF patients with a positive NTM culture from airway secretions from 2000 to the end of 2012 and used national CF databases to describe microbiological and clinical characteristics. Results: During the 13-year period 157 (11%) CF patients were culture positive for NTM at least once. Mycobacterium abscessus complex (MABSC) (45%) and Mycobacterium avium complex (MAC) (32%) were the predominant species with geographical differences in distribution. Younger patients were more prone to MABSC (p<. 0.01). Despite treatment, less than one-third of MABSC patients with repeated positive cultures cleared their infection and a quarter had a lung transplant or died. Conclusion: NTM are significant CF pathogens and are becoming more prevalent in Scandinavia. MABSC and MAC appear to target distinct patient groups. Having multiple positive cultures despite treatment conveys a poor outcome.
Title: Comparing Mycobacterium massiliense and Mycobacterium abscessus lung infections in cystic fibrosis patients
tobramycin NPs in a dose dependent manner. Crucially, a treatment with NPs prior to infection provided a longer window of antibiotic protection, doubling survival rates from 40% with free tobramycin to 80% with NP treatment. Tobramycin NPs were then functionalised with dornase alfa (recombinant human deoxyribonuclease I, DNase), demonstrating DNA degradation and improved NP penetration of CF sputum. Following incubation with CF sputum, tobramycin NPs both with and without DNase functionalisation, exhibited anti-pseudomonal effects. Overall, this work demonstrates the production of effective antimicrobial NPs, which may have clinical utility as mucuspenetrating tobramycin delivery vehicles, combining two widely used CF therapeutics into a single NP formulation. This nano-antibiotic represents a strategy to overcome the mucus barrier, increase local drug concentrations, avoid systemic adverse effects and improve outcomes for pulmonary infections in CF. Abstract: With the discovery of the CFTR gene in 1989, the search for therapies to improve the basic defects of cystic fibrosis (CF) commenced. Pharmacological manipulation provides the opportunity to enhance CF transmembrane conductance regulator (CFTR) protein synthesis and/or function. CFTR modulators include potentiators to improve channel gating (class III mutations), correctors to improve abnormal CFTR protein folding and trafficking (class II mutations) and stop codon mutation read-through drugs relevant for patients with premature stop codons (most class I mutations). After several successful clinical trials the potentiator, ivacaftor, is now licenced for use in adults and children (>six years), with CF bearing the class III G551D mutation and FDA licence was recently expanded to include 8 additional class III mutations. Alternative approaches for class I and class II mutations are currently being studied. Combination drug treatment with correctors and potentiators appears to be required to restore CFTR function of F508del, the most common CFTR mutation. Alternative therapies such as gene therapy and pharmacological modulation of other ion channels may be advantageous because they are mutation-class independent, however progress is less well advanced. Clinical trials for CFTR modulators have been enthusiastically embraced by patients with CF and health care providers. Whilst novel trial end-points are being evaluated allowing CFTR modulators to be efficiently tested, many challenges related to the complexity of CFTR and the biology of the epithelium still need to be overcome.
Psychological
Title: Cystic fibrosis (CF) care through the patients' eyes -A nationwide survey on experience and satisfaction with services using a disease-specific questionnaire Abstract: Adolescents and adults with cystic fibrosis now approach developmental milestones, including sexual and reproductive ones, at a similar time to their healthy peers. Yet, their sexual and reproductive health (SRH) is profoundly affected by their disease, and their SRH decisions can substantially affect their health. Navigation of SRH milestones in the context of cystic fibrosis needs education, guidance, and access to SRH services. In this Review, we discuss scientific knowledge of SRH in patients with cystic fibrosis across the life course and clinical practices for SRH within cystic fibrosis care. We identify crucial gaps in SRH education of patients and their access to resources and then present a model of care for provision of developmentally appropriate SRH education and care within cystic fibrosis services across the life course. This model emphasises the central importance of the cystic fibrosis team and service links to primary and specialist SRH care. 
Abstract:
Background: The purpose of this study was to identify the extent to which pediatric and adult cystic fibrosis (CF) care teams implement best practices in adherence assessment and counseling. Methods: All US CF Foundation accredited programs were invited to participate in a web-based survey; 80% (92/115) of pediatric and 40% (38/95) of adult centers participated. Health care providers reported on current approaches and barriers to implementing adherence promotion practices. Results: 64% discussed adherence at every clinic visit while only 8% used an objective assessment of adherence. Most centers reported frequent use of strategies to increase knowledge behavioral and support strategies were used less regularly. Several barriers to adherence promotion were reported. Conclusions: Many opportunities exist for care teams to improve consistency in adherence practices and integrate a greater repertoire of effective counseling strategies into clinic visits. Adherence promotion practices should be considered for quality improvement (QI) projects. 
